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(54) OPTICAL TRANSMITTER 

(57)Abstract: 

PURPOSE: To attain the compensation operation to obtain 
an optimum output waveform duty ratio sequentially and 
automonously without the effect of component dispersion 
and temperature fluctuation in an IC circuit by controlling a 
reference voltage of an optical signal output drive means to 
reduce an error between a monitor signal and a prescribed 
signal of input data. 

CONSTITUTION: A mark rate monitor voltage from a mean 
value output circuit 108 is applied to an inverting input 
terminal of a comparator 106 and an optical output monitor 
voltage from a PD 103 is fed to a noninverting input 
terminal. Thus, when a reference voltage REF given to an 
LD driver circuit 101 rises, an output pulse width is made 
narrow and an optical output power is reduced, and when 
the reference voltage decreases conversely, the output 
pulse width is made wider and an optical output power is 
increased. Then duty ratio of an optical output waveform of 
an LD 102 is controlled so that the optical output mean 
power of the LD 1 02 is equal to the input data mean value 

output of the mean value detection circuit 108 independently of the internal configuration 
LD driver circuit 101 through the negative feedback as above. 
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[1#m9#©KH3 

0. BirsE* - £ <f # £ B?f B Aft r- £ ©i?r5E©<i# <t © 

- -y ^tt^ta^s tphmmr s c <t <t r * * as 
n$gi i latu©^© m> 20 

IAMBI 3] MEttW^Rtt. mSffiSfOti&H 

lx mi^mmatimm^m^ © -? - z mm^ * - 
*t sfs*« 1 sBts©#3*ii«8. 

CiS^JS5] mrlS¥i^a^mii]8S«. S^dCBiJlBA^J 

4ffii8©3tejmta. 30 

CW*31 6 ] buIB U 7 r U>^lHlS§« t H?IB 7 r U 
>xtH££ L-CfriBA^)7 ; -5'fi^©f-i'^m«)3E* 

Mt> 5 f - 2tfcaii8ga>e> * *s**3i 5 ge«©3^ifs 

[IS*318] MIBA^ff#*ll±l^«. SfetcNRZ 
/RZ^£IS&8£?rU HUBBA^^-^^i^-CA^ 

HRzm^Rzm^tmmisrc'&comntm^zn* 40 

14XB7 KJB*&©:£i£fi8L 
[iM8B9 3 luiBNRZ/RZ^lHlKtJ. mitBA^ 

<5. milBA^NRZlg-^©SSP ; &l^< *P -y^tT%fe# 

«. 

[«^10] B5iBNRZ/RZ^lH]?S«. Zhtc 

Lfc A2> ?a^fl4KJ:i]. busbar N R Z fi# 
©SSB?:i^< ^n^^rr%iS#«c«k-3rNRZ/RZ^ 50 



#gfl¥8-8 8 3 1 

2. 

££*T^ M&I 8 1 BtS©#i£fl«„ 

»U ^©^ffimE^S&fcWJbfcA^-^ff-^ 

[fit*B 1 3 ] ButB<gff$RSJf^R«. iiuiSA^x-* 
fi-S|© U^;1/^Kj£I&£ UROVXli-e-©^^^ fl^— 
Sit57'J-^"7P7 ztWR&fr <E»fc 5t8#JI 1 1 IBtE 

©#&«&. 

xt> ?-**m^t m ib xti t- z <t-?t©g t- y h <Dwam 
zmno&e -v v ©ia*E«£K:t£^ rfriBTEim^w* 

-*(t-^©f-^fi[4*lttL/. BUSBf-^ffi©2»© 1 
©mBE^BulBS^SEiLT^ ^ - K7*T- FT^A 

[0 00 1 ] 

[000 2] 

^> 0 Sl9{C*s^r, LDF7-f^iB(LD-DRl 
VER) — ^CDA^m-^-C^-oTA^^-^ff-^ 
(DATA) CD" 1 " Xtt" 0" ©*iJ3gSiS*#A5S 
mm£ (REF) f&^OA^M^'C^^mrifiA^'r 

(LD) 3£Sg$nr£o 

[ooo3]mrifiLD3 f)^<om^ytmt}^y tJj* 

-t^^-^iL/rfffBLD 3 <h[5j— -=e^^-;urt«:^ 
S*l*3ttU**-*fli©7* h^t-F (PD) 4t 

hD-iHelK (FB-CONT) 6CC-^x^n^>. 
[0 00 4] r7 a - K-rc* hn-JHEl?S6icti. 

{i^§/c*)OA^f-^t'7 hffi" 1" <b" 0" (D#£ 



(3) 

3 

mZiPh^-P **.=.*«E*»*U LD3/cWlC|H 

CXLD3©^-<rx«Jft4«IWT* (*UJ*— 5E1W1B 
(APC) ) o 

[000 5] i20(i, BfKLD F^'<0B2 

OtCTjrTJ^K:, A^-r-^ft^ (DATA) Rt>*I* 
®E (REF) B. ^n^tiAM©DATA^^77 10 

O'R E F * tLtl«J9h7>^5r 1 1 . 

ftif*|gB, rtSB<7>S*H11EREF , iDATA' 
^iWt«*fTC^ *©Jt«SB*«:Se^T: L D 3 £l§g» 

[000 61019 (DSSfflfltllKS 1 B. ICTlBJiSbifiiPs 
SCcAaSftSf^* (DATA) iS^miE (RE 

F) t<omo2^oA^-^<os&M^^^t>^ 

7-r-F7*!7- FtfJ&cR E F flHtcBW©DfiK« 20 

iffla-rsfcabcctttons. 02 nt &sfflMKi§iis& 

ffl t, » tcm&O DATA SCJP REF (s#©&ft # U ^ ~ 
j»K^©^*^t>fcfc<D"C**. H2.-l£>& % RE 

r d at Aft#u^u©fiaa#tti«tf— aureus c 

[000 7] 

/ctE*#5£TTB. B2 ltCSVTiStC. LDF7^<@ 30 
K2^gP^6^e>n5A^'r-^m-^DATAOff 
-£f U"<Jl/ - &ft^CCft*HHMIEER E F <Dfm L"*^ 

rt^DATA* SO'REF' «COl>TB. — fl&CCLD 
F7^^@B2ttI CitZtiXte*). ^ftsPHjUtHftC 

mistctt v tmmcDmwm+xmf&z nx^zm^ic 
b, icrta<os^paccfe^rsS!|#tt^>'iv^+ 

[0 00 8] 02 2 B, I CrtgfSOA^f-^D AT 
A* &tfS?imjEREF* co&fi^- u - 
—m%9nL,tcb<DX<!bZ>. C<DmS. H2 1tc*-r<fc9 
KI C^Sp-CBA^^-^DATA&O'SUISffREF 
<DffiK«14BS'&l/'Ct>S (REF-DATA) . 
IstaWh. M2 l(Cift"r«fc5*C, DATA^'f77 lelK 
7R^REF^'^^t[51288 (0 2O#1) £M£C£ 
&c<£oT, I COaifitt©^7^*ftcJ:*) 1 C|*33S 
GCistt^A^'T— £D AT A* <L3§*8II1EER E F" L<D 
flftttttt*. i&rLkREF' = DATA' t&tlhtiL 50 
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C>. *©*S*. REF' ^DATA' ©tl^CCBMttHi 

$ ft **w*»bb bKf br & & t o raa#* ?c 0 

Alfc-r- * U^l/tfSft U fcti^k REF' * D 

ata* <t&o, H««c3em*«»*scftra. ccoei 

[000 9 )H23tt, rtBraBMBEREF' tfrtSBA 
•fir-* l/^DATA' ©*iC,^Cffi«-r (RE 
F' = DATA' ) (cfcWSU^JiBSK^-^^tb ( 1 
0 0%) ®0<«jntsfcH'C*&. 132 4 B, F^SBS^m 
EREF' ^rtgPA^^^U^^DATA' <D*P>bfr 
6fn^(REF' ^DATA' ) CcfcttSUtfjiK 
^x^-x^lt^bO-WlftiSU/cHr**. 02 4j&> 
6, Am*«*f f »^^-rtb<03(e{btt36ttJ*'<^--©SE 

«i*jb*. *©»*iurGa6»tt*«*fb-r4i»6c±. 

xE L /cA P CMHWOjUEtt WRI«V3 ft S fc C> 5 na.£ 

A£ < > sriES!eaE«>Hffifi[aK:ta«35cWiifi#*ffl 
[ooio] *cr#iw<Di»ii. ±iaraaj&fc« 

[0 0 1 1 ] 

Ztctixo^m *«Pl«:«fcfttf. ttfiMS 

s-sf-mAfMs* 1 comtfmmc m t sBreog^ 4 * - 
*^*fi^g»^IS: ; A^- zm^tm^AJir:- * 

x6ft, ^orBusaA^x-^m^DSfcr^ homia 

S3W»«SftS. 

[0012] NGMtH^su. mmmoimnt l 
t u x Kh zm^<?>¥-%!mm^z&m-? z^xmm 



(4) 

5 

A#fl^&J±i3Ma«. S6CCNRZ/RZ^}fcEB£W 
D^tffll^ BWaA*NRZS-*©4BSI$*l»< 

*rr cc<£ n r z /r z ^ft*(f $ . 

[0013] $ 6CC k me3ft£ff«tt> tWEA^f 8 -* 
tt%l»*^4^^>^l3K^IJ!2A^f r -r^fa^a>U^ 10 

*a*iB»-rs36«^a*iB»*« ; -eL-auRA*** 

[0014] 

D) 3Wffli»e>*iflMRfi#**«#K:9S»orffl*L, ■* 

* F F (PD) *\ -e^Humffl^ctb-CcD^- 

oTBWBA*^-*®^©*^ hOima««£L. 30 
-encCcfco-CflijIBLD^Igi&'r^o #SW*cJ:*i«* Su 

iBA^^-^m^^^s^m^^ai^^/c^cDA^ 

»**ffi#BWKW6ti, A***- 
-**jW*HJ3*iS. fit, lt^rfijj££ft£-r^ 

iT £ <fc 5 MGM4lU^^R®WlE«mP 0 r 

[0015] *fc v «nENRZ/RZSflftHBtt. BulB 
At) * iftcmSJtt^x. *>ft£ A^ * a ? 

m>s a*nrz«^©«w*i»< ^p^^iTfea*K: 

JBflE»*a«. A^^-^e^u^u^tt^^iUxfi 
SttOK»«:^4-rs. 3 etc, Wffi5fcfi-sffcltt>#a. 
3«l^ta*SB»^e^ LTsulBA^^- ^ff -^D * 50 
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ffiSfcffiU BMEk"~*ffito2#©l©«JE*Wf3S« 
mEE£LT? *-F?*T- K-T^A^-^fc:'-^ 

[0016] 

[JOHN] *»*©»iaS«*8BIBr5W{c, 
3o<D^acc^»rffl*tciB^«, LDF 

TfiMBBCBMirr*. 

[ 0 0 1 7 ] H 1 J:S36ai«*o» 1 ©* 

D F^^Bffi 10 1, U-lf *-f*- F (LD) 10 
2, hjr-/#-F (PD) 10 3, *L.rft»ata 
1 0 4CCOl>TB, jfeKSMHOfcEll 9CDt£3fe#l<t|5jf§ 

-c&*3 ccr«H«>-ctt9B0tt-i». fib, ldF7^m 

HISS 1 0 1 CCOUTl*. WTT^0 I CftBBCDJM*^ 

[0018] B2ti, SI (CTjrTLD F^-/v<@H(D^ 

tt. F^>^X# 1 1 1 RXfl 1 2. fit h?>ts* 
£1 16M1 17tt. MrXLrA:H2 0©DATAA? 
7 T (eIB 7 &tfR E F * 7 y @B8 «C*tl**l»j£r 
02<DMtt*t F5>>>X# 113W114 
-^ti60m#ffi5il 18, 119, <?t,?S«ifM<h& 
^h7>^^l 15«, 02 0<Db7>isX* 1 1 . 

i2, a^ffiCi9. io, -torsmieaai 3cc*n-e 

n>rtJtDT^o U2te^T<i:5fc:, ^35^6<DDATAft 
^RO*RET«^<D'<*:?Ta©F^>^:** 111. 
1 1 6<0**>«E©^<^^*a^Ofifl[«FttCC<t 
0. JII£tC^«J*f F^>^** 1 13S»1 UtC^i 
£>ft£rtS&fI^DATA' ff-^RO'R E F ' fg-^tiSEtt 

[00 19]R20)4i|IMdtt. ^-^**-*HKi» 
»^ltl^ B -Tft*>*^ 7-«*i*IRB, ft 
fflM^F7>^^120t^777'J>yL, * 
©Ui^^SSil 2 3ELV*^7>1tl 2 4T8M^C 

*^S-&S. HiriB? ^ - ^MffliSB 

1 0 5Cc^*64t.& 0 

[0 0 2 0 ] S2(D«ffliia5^«, «f^*-F(L 
D) 1 0 2<DRffcF^>^^^ 1 2 5, h7>v^^l 

2 6 JStlf fiCt 1 2 7 3&> 6ft S L D 
^ir^3-^3^H30, F7>^5?12 8Stf 
ffitnl 2 9^e>ft^LD^ffi^-<TX0B^6m^^tx 
h m MfBLD^VbXlgSWiSSIilKS^LDHffl^^T^ 



(5) 
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8ft ( I P ) *iJtarwER^wrx«Sfe (IB) ftmmEE 
#**i-wm.6*i*. 

[002 1 101 ccn^r, v V vz?/yuv7' (F/ 
F) 038 1 0 7 KG*. D^-Y^*F/FlglS§^fie^nri5 

1 0 0%(Dffi.ffiCf£ : &2ti. %Dtt- * 1"<M* 

c*itt±ffi» i ©w«Mi«:*tJS-r*. 

[0 02 2] ^fflttHJHKl 0 8tt, AA^-*" 10 
1" Xtt" 0" ©^>*A2/-<5r>X*¥flHbU lr>*> 
* £ WBUbfPktr ^ "CA^? * ©TJM* f & . 

EA*f-*iLtF/Fi»l 0 7OfflMffl^Tfe 
£l> 0 RE F0881 0 9fcfc> A^x-^CC^nS*"? 
*7HEt+t>^L. 3£tett*©fiK*8«3J£ 

if^r, iulB^fiitfeW@S8i o 8ME*&¥tt«*tt] 
±k»2ow«^k:»jc-j-s. 

[002 3] JtljJS 106», 019 O^W^IftBj L 
/c?* h^*-F (PD) 10 3*>S<D*:-#^ET 

@»1 0 SOA^-^^fflffl^WE^WStO. *<E> 
Ka»^PiWJ:5LD K7-f^«i 0 1 CCS?» 

[0 0 2 4] 035£, Hl©lt®SOlHlKWI«:?SU^ia 
8§0-C£>& o HSCCtfTJiSw:, tb«Si 0 B«:«— « 
W^t^7>^ffl(,^n k -t-OS^A^HT-tcttBJia 30 
^ftffilt&ttJIglBg 1 0 

3*1, -^U-CiEfeA^^&C^PD 1 0 3&%<Dyt&J] 
•fc-=.*^JBE#A;fr3*i*. 3HSOM#iS9B«. £J&R£> 
i>^P-^4WLtfe5, ffir?tL DF7^ '1E3B 1 

0 uctthtiz&mmK (ref) ^istntfffl^ 

[002 5] t<Dcfc5fr**77W ^ • 7-f-F>***«: 
LD K7-f^iBl 0 lOrtSSHBlfffiitti 
KGfUC. L D 1 0 2 <D;fcffl;^ 9 -^P^ItttSffga^ffl 
tfcfflllB 1 0 8 <DAt>7- d»^fflffl*«c^L < fc£ i 
5ii5ISLD 1 0 2cD?tW^^CDr r ^-T- ^ *5fWiB3*i 

c*itt±E»3 0l*a^«:aj£-j-S. 
[002 6] CCt. n£7%flMtttlBK 1 0 8 <Dmt& 50 
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06«, ffi-5f - * ^ - ^ffi^ffi!fiH4cD— W^rfn L r 

[0 02 7 ] ^/c, i5rit #ffl;fr{5#©v-**cc 
ittffl l r Hsccjtuu^ -7 -ant »irr sci^Lti^ 

»f^-f JttfSaft Lfc»£tC 4>0 5 O-Mi 

-fjt> i o 0%) tgm (7"~-r<tt< 1 
00%) ioiarjea^^-^^tt-rsci^L/r 

0 6 (J, ^SMftttJIsIKl 0 8CC*5WS*m^(t 

[0 0 2 8 ] B5&tf06rt>6#a>*«fc5fc:, 2Htff# 
o^-^^o^lftcci^iJW*. lfc«Si' o eocfcoT 

aeaj^-^ffi^e^fii^aieiiBi o 8cD¥^ffl^tb 

fyj£L/cl*3gf^-£ (DATA' ) ± &&&&&& <R 

ef* ) ^ftaffl^ern-ci/Ss^i^Hi^sfi^f 5 * 

COtl^ ±EttB»l 0 6<omMX. ±Mbtc£ 
[0 02 9]Iot, LD F^-f^iaiS©REFA** 

^«c7-{- ^ 3*i&jt«s i o e^^ojtem^ 
leiBKi o s^mmi oem*m^tc7 < - k^*^^^ 

[0 03 0)i7«, *»M«:J:536a6fl«0!B2CD* 
SSW^7nU/c@B^D v ^0r^>^„ 07tcfec>-c, 0 

1 CC^L/c**?B<0!B 1 cD^J5S««IiCDtB^«. 0 1 <OV 
«; ^ D^(F/F)iB107 &tf¥B3ffitfeffl 
gKl 0 8^ft^>O«:^n-€ c *i0 7(D^^>^[iIS§2 0 
7 3l^-^*ttm@B2 0 8%ftffll/, ^LThtl5^ 

2 0 6CC»TSLD F7<r<"BB2 0 1 frh<D\tflC. 

[OO3 1]08te, 07©^-7>^@BO— 
^L/c(Hl^0r'$>^> ft 08CC*5^T. ^^>^[5I5S2 0 



(6) 
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KDF/F0B1 o 7 4ffli^c»^c*tor^a^g 
#*J*ST*>3\ *<d0B«***3<t*c£**c* 
9 HAS****. 

[oo3 2]@9{j, mjimtT^-^j 

(H5#IH) - ft-^ ^-***-*lti*tt#HJ 

m t c ies f s <b i ^ jpj m & $> *> o 

[ 0 0 3 3 ] B 1 1 tt» *?HB(cJ:iMi»9«3<D 20 

1<D7U -;777n^ (F/F) @Ki 0 7tfttl>C 
REFtHBl 0 9^t>0CCb*-^^fcH[Hl5§3 0 9 

5§3 0 8(7>REF<hl/r, A^-^t'-^&fflU/c 
IS**^^-F^5r^0TC»4. CG>*S*, fflfl[^«:J: 
9 A*?*- 5 \y<frifi3&b *> iEl/ < ^fltttU^ff 

[0034]^12it SI 1 CDe-^^HaielSS3 0 9 30 

©— @B«fiRW**Li3tfcor*i. Hi 2&c*5i>r, 
Afc-?-#ttH^>^**3 1 1 ^t-C3>f>t3 
1 2lCfc'-**-;UF3*i* 0 -e<Dt'-^fiiCi. *S<0 
^t-^^tD^S 1 3&tf2#©lfitfi#*»S3 1 
4. 3 1 5<C<fcoT2#<Dlfc:#JE3*l. *Ott*A^ 
* co U ccilfitT & * HO U ^Ht-^tfff 6 4i 

3 1 3^L/<«HBT-^tC "0 " ? YWfc*: 40 

[003 5]il3(t 0 1 1 <0 tT- ^ttttiHB 3 0 9 
©ftftSttWHT'**. ¥£>fii&tB@B3 0 80REF 
tt. 013 COST 5 CtA^-r- £<D " 1 " ffljf - ^ <h 

"0" «t-***-r«ka-r*. *k -i" «k-*£ 
"0" intr-^©*i^ffl*^«i«W@!»<z>REFecffl 

&ViSfl!«tHHHW>REFfeb^<JMJ'«fWilfEL, IEU 50 
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5 C <h 6SI1 2 (D^tfeffflTffl l^cF/F@5§l 

0 7. ^7>^@K2 0 7^S£^^ 
[0 03 6 ] H14RO'H15«, **?8iC<fc**jl6S 
^©Jff 4 RtfS 5 (D|ll6«**n*n7nU/c fc<D"C* 

IM14CC*>C^r, HI CC^L/c**9B9*l^tfi 
fflt<Dtm&, B1079 7^/705^(F/F)1 
(8107. ¥^ffi^miHlBl 0 8-eurREFllBl 0 
9£Df^bD(C, luB^«J*tiHa54 0 7, NRZ/RZ^ 
g|[p]B4 0 9. -eur ^-^tfcttiSIUO 8*»H 3 
5eciWEv-**tftfflgB4 0 8©U**It«»4 0 
W 4 - F'<* **Jffl!I3B4 0 5tC^A*ri»5^*C* 

H15iHl 4£<DBfl©tB»ra:. HI 5"C«3 6CC 
^a^S4iSS5 1 0*sfWDS*iT*J0. ^Itil 
5<DJttftB5 0 6CCtt t HliW«CC*liI**-=-*a* 

tiNRZ/RZ^ft@B4 0 9, 5 0 9*«fflltfa 
[0 03 7 1 H16IJ, NRZ/RZ^iR©Affi* 

fi^^o— W4^Lfcn"c<&*. Hi6fc*jor, 0 

16© (a) CC^TNRZA^ff-^tJ, mm<D ( b ) tC 

(c) tCTSTRZa^Jil-^tt. BOiaNRZA^ft-^cDx 
*^8B#4S$fcl>f*-£'* 1" <DS$#«fc*Pv *ff^ 

[0 03 8 101 7tt, A^ft#CD*7-^^-NRZ/ 
RZ^^W©¥^^t4^l/ci^^ e H 
17CCm-rJ:9CC, ^^14t|SiUNRZ/RZ 
e» BB cfc 5 «C N R Z /R Z fflftHBlU 

[0 0 3 9 ] m 1 4CC^o-C. ±i$lfcJ:0(CNRZ/ 

R Z9«a*iR»ttA*iR»^* -7=- ^ cc»T ^«c#tt 
«a<. ^orA^e^^-^^cjtfcrjEStcctbW 

tSCi*^, LD F^^^'li]B40 lONRZA^ft 
^NRZ/RZSfti4 0 CCSEftU 

7* ^ {m&<D$>z>-?- *mvtm&4 0 8 ^^©(t-^i * 

it«S4 0 6rtHSr*. **s, file RZii^tirtSPlHl 
Bcc«fcor^fflas*3tis. fit, XttttriftJIg®^ 
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